Planning & Response to
Highly Pathogenic Avian
Influenza in North Carolina

nvironmental
onsiderations

Joseph Hudyncia
Environmental Programs
N.C. Dept. of Agriculture &
Consumer Services




The goals of an HPAI response are to (1) detect, control, and contain
HPALI in poultry as quickly as possible; (2) eradicate HPAI using
strategies that seek to protect public health and the environment, and
stabilize animal agriculture, the food supply, and the economy; and (3)
provide science- and risk-based approaches and systems to facilitate
continuity of business for non-infected animals and non-contaminated
animal products.

without the response effort causing
more disruption and damage than

the disease outbreak Itself.




Need for Speed

Surveillance and detection action

* Limit virus load to the surroundings and lateral spread
* Euthanize quickly
* Dispose of infected carcasses (inactivate virus)

* Limit opportunity for viral genetic changes, adaptation and endemic
establishment

* Farm recovery and return to production
* Implications to international trade



Emergency Management Continuum

Environmental
Scan

Leadership Engagement
All-Hazards Risk Assessment
Training
Exercise

Capability Improvement
Process

Performance
Assessment

* SEMP = Strategic Emergency
Management Plan




Environmental aspects of HPAI response:

 Environmental protection  Prevention of lateral spread
Surface water People
Ground water Poultry

Air quality Wild birds




Examining the Legal, Regulatory, Policy
Framework

e General Statute

Authority under Emergency declaration

e Administrative Code
Veterinary, DEQ Solid Waste, Water Quality, Air quality, etc.

 Guidance Documents
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Detect, Test

Quarantine & Environmental
Appraise Disposal Samples
Stages of
O 0O ®© e ©
Process
Depopulation Clean & Re-stock
Disinfect
Houses

\ 4 \ 4 4 l \4

Personnel (PPE) Personnel (PPE) ~ Personnel (PPE)  Personnel (PPE) Personnel (PPE)
- ] C&D houses C&D vehicles

Enhanced biosecurity

Response
Activity



NCDA&&CS Equipment Decontamination Station
Protocol uses a three-pronged approach to
cleaning and disinfection: oo

1 — wash with soap, and
2 — high temperature water (160° F




Cleaning & Disinfection Agents

Rank in order of preference (aquatic toxicologist assessment):
e Sodium hypochlorite

® 5% citric acid

® \/irkon ™

e Quaternary ammonia compounds?

Recommendations:

 Dawn™ soap for initial wash

e citric acid w/ < 1% Phos Chek added as surfactant

* sodium hypochlorite & citric acid for disinfecting

* products w/ documented history for C & D; no long-term environmental effects
known to be readily biodegradable
Virkon ™ degrades in soil environment; BMPs to protect surface water
Quaternary ammonia — more data on aquatic toxicity & environmental persistence?




Class A Firefighting Foam
Phos-Chek™

e approved by USDA Forest Service & FDA :
e used in the forest landscape for fire suppression > 40 yrs.

* active ingredients ammonium phosphate & diammonium sulfate in
a 1% solution

* readily biodegradable | |
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Disposa | Must manage and dispose of more
than just birds

* Poultry carcasses
* Manure

* Litter

* Feed



Disposal Options

e Burial

* Rendering
e Landfill
* [ncineration




On-site Burial

Pros Cons
e Fast and ‘easy’ * Potential groundwater contamination

* Poultry carcasses degrade slowly in
mass burial sites

* No off-farm transport of infected « May impact future land use and
carcasses property values
* Litter & feed can’t be buried

* |nexpensive

e Equipment/operators readily




Figure 4. Timeline for Disposal & Premises Restockingi BURIAL

«—21 Days =

IP Confirmed _ IP Quarantine
Positive Burial Occurs Release

v J v

IP Quarantined

C&D All Areas on Premises Restocked

* Premises (see next section on
restocking eligibility
IP Depopulated ¢ and approval)

Environmental
Sampling in Barns/
Houses Begins
When Disinfection
Completed




Rendering

* High temperature process reduces
carcasses to water, fat, meat, bone meal

* Material typically cooked at or above 100° C
for minutes to > 1 hour

Inactivation of Al in Meat
Temperature (°C) Time
Poultry meat 60.0 507 seconds
65.0 42 seconds
70.0 3.55

73.9 0.51 seconds

Source: OIE Terrestrial Animal Health Code, 2015.
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Rendering

Pros Cons

* Destroys the virus * High cost

* Unload and go (C&D) * Biosecure transport needed
e Option for large scale event e Aerosolized virus must be

e Turns carcasses into usable managed




Landfill

* Engineered and highly managed earthen
disposal on a large scale

* Operated under a solid waste permit

 Synthetic liner to isolate waste from the
environment

* Added waste is covered daily




Landfill

Pros Cons P e
e Easy (unload and go) * Biosecure transport required
(Bio-bags)

* No maintenance required

- Lined site protects groundwater  ° Negative public perception

e Can be costly

e Can contain and cover rapidly




Incineration

e Commonly air curtain burners (fireboxes)
* Fuel source is wood logs

* Burns carcasses w/ forced air to accelerate
process

* Process re-burns smoke particles to reduce
size of particulate emissions

e End products is sterile ash (can be land-




Incineration

Pros Cons

e Destroys the virus * Smoke emissions and air quality
Limited throughput
Birds do not burn well

Requires trained and constant
manpower

e Portable units

* Wood fuel typically available




Alkaline hydrolysis

* Thermochemical process — uses heat and
high pH

* Destroys the most difficult to kill pathogens

e End products are a protein-rich liquid and
bones

* Liquid digestate can be land applied, added
to compost, sent to a methane-generating
landfill or digester, disposed of through




Alkaline hydrolysis

Pros Cons
* Effective at destroying all * Throughput limited
pathogens * Centralized processing requires
* On-site management biosecure transport
 Scalable, modular units  Somewhat expensive

* End-product can be land-applied ¢ Not suitable for all potentially




Composting — A ‘designed’ biological process

Factors Directly
Impacting Compost
Microbial ACtIVIty A\ Water, heat, and carbon dioxide/ &

N

® Moisture 6 to 8 feet

® Porosity (O, content)

e C:N ratio Windrow Core

(~ Uniform mix of carcasses,
eggs, litter, feed etc.)

e Particle size Oxygen
e pH
® Temperature

Base Layer 10— 15 inches thick

- 12 -15 feet wide ————y

Figure 1. Cross Section of Compost Windrow

Establish windrows under the guidance of a Compost Subject
Matter Expert (SME) dispatched from Disposal IMT



Composting

Pros Cons

* The most biosecure disposal e Requires >28 days to complete;
method (contained) poultry house C&D is delayed

e Process inactivates the virus * Time and management (skilled)

» Accommodates all potentially * Off-site carbon material needed
infectious material (feed, litter, e Carbon availability in a widespread




Figure 1. Timeline for Premises Restocking:
IN-HOUSE COMPOSTING

Compost Pile Turned Once
at No-Sooner than 14 Days
AND
Temp. Recorded
(Appropriate Temp. Must be
Reached & Documented for
Specific Period)

Positive Set in House Compost Complete/ Release

* AND

IP Quarantined

C&D of Outside Areas

v

IP Depopulated

(Stays on Premises)
AND
C&D of Inside Areas

Removed from Houses *

Owner Assumes
Responsibility for
Compost Disposition

4

v

Environmental Sampling in

Barns/Houses Begins
When Disinfection
Completed

Premises Restocked

(see next section on

restocking eligibility
and approval)







Figure 2. Timeline fi

IP Confirmed
Positive

v

IP Quarantined

OUTDOOR COMPOSTING

Compost Pile Turned
Once at No-Sooner than
14 Days AND
Temp. Recorded

be Reached &
Documented for Specific
Period)

sassassassa

(Appropriate Temp. Must

<«—— 30 Days

>

Compost Piles
Created/Set Outside of

IP Quarantine
Release

House

v

v

v

IP Depopulated

C&D All Areas on
Premises

Owner Assumes
Responsibility for
Compost Disposition

v

v

Environmental Sampling
in Barns/Houses Begins
When Disinfection
Completed

Premises Restocked

(see next section on

restocking eligibility
and approval)

e Siting to protect
groundwater and surface
water (not all sites
suitable)

e Weather impacts to
composting process

e Potential insect and
animal vectors



Finished Compost

Expected plant-available nutrients (Ib/ton):
(Broadcast) (N) 25, (P) 52, (K) 49

A soil amendment with fertilizer value plus organic matter

e Compost should be stockpiled and cured for several months
e Site properly to protect groundwater and surface water




Ultimately all disposal options must remain on the table in
order for the response to be scalable to a worst-case scenario.
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Going forward:

e Stay up to date on newly validated solutions (disposal)
e Continue to build response capability and expertise
e Stay engaged with all partners




Thank you...

Joseph Hudyncia
Environmental Programs

N.C. Dept. of Agriculture &
Consumer Services




